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EXTREMAL SOLUTIONS AT INFINITY FOR SYMPLECTIC SYSTEMS ON
TIME SCALES II — EXISTENCE THEORY AND LIMIT PROPERTIES

IvA DRIMALOVA

Abstract. In this paper we continue with our investigation of principal and antiprincipal solutions
at infinity solutions of a dynamic symplectic system. The paper is a continuation of part I ap-
peared in Differential Equations and Applications in 2022, where we have presenteded a theory
of genera of conjoined bases for symplectic dynamic systems on time scales and its connec-
tions with principal solutions at infinity and antiprincipal solutions at infinity for these systems
together with some basic properties of this new concept on time scales. Here we provide a char-
acterization of all principal solutions of dynamic symplectic system at infinity in the given genus
in terms of the initial conditions and a fixed principal solution at infinity from this genus. Fur-
ther, we provide a characterization of all antiprincipal solutions of dynamic symplectic system
at infinity in the given genus in terms of the initial conditions and a fixed principal solution at
infinity from this genus. We also establish mutual limit properties of principal and antiprincipal
solutions at infinity.
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Keywords and phrases: Symplectic system on time scale, genus of conjoined bases, antiprincipal solu-

tion at infinity, principal solution at infinity, nonoscillation, Riccati matrix dynamic equation, Moore—Penrose
pseudoinverse.

[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]

[10]

REFERENCES

C. D. AHLBRANDT, M. BOHNER, J. RIDENHOUR, Hamiltonian systems on time scales, J. Math.
Anal. Appl. 250 (2000), no. 2, 561-578.

D. R. ANDERSON, Titchmarsh—Sims—Weyl theory for complex Hamiltonian systems on Sturmian time
scales, J. Math. Anal. Appl. 373 (2011), no. 2, 709-725.

A. BEN-ISRAEL, T. N. E. GREVILLE, Generalized inverses: theory and applications, Second Edi-
tion, Springer-Verlag, New York, NY, 2003.

D. S. BERNSTEIN, Matrix mathematics. Theory, facts, and formulas with application to linear systems
theory, Princeton University Press, Princeton, 2005.

M. BOHNER, O. DOSLY, Oscillation of symplectic dynamic systems, ANZIAM J. 46 (2004), no. 1,
17-32.

M. BOHNER, O. DOSLY, R. HILSCHER, Linear Hamiltonian dynamic systems on time scales: Stur-
mian property of the principal solution, Nonlinear Anal. 47 (2001), no. 2, 849-860.

M. BOHNER, A. PETERSON, Dynamic equation on time scales. An introduction with applications,
Birkhiuser, Boston, 2001.

M. BOHNER, A. PETERSON (Eds.), Advances in dynamic equations on time scales, Birkhduser,
Boston, 2003.

S.L.CAMPBELL, C. D. MEYER, Generalized inverses of linear transformations, Reprint of the 1991
corrected reprint of the 1979 original, Classics in Applied Mathematics, vol. 56, Society for Industrial
and Applied Mathematics (SIAM), Philadelphia, PA, 2009.

O. DOSLY, Principal and nonprincipal solutions of symplectic dynamic systems on time scales, in:
Proceedings of the Sixth Colloquium on the Qualitative Theory of Differential Equations (Szeged,
Hungary, 1999), no. 5, 14 pp. (electronic), Electron. J. Qual. Theory Differ. Equ., Szeged, 2000.

© ey, Zagreb
Paper DEA-15-11


http://dx.doi.org/10.7153/dea-2023-15-11

180

[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]

[23]
[24]

[25]
[26]

[27]

[28]

[29]

[30]
[31]
[32]
[33]
[34]
[35]

[36]

1. DRIMALOVA

O. DOSLY, Symplectic difference systems: natural dependence on a parameter, Adv. Dyn. Syst. Appl.
8 (2013), no. 2, 193-201.

O. DOSLY, J. V. ELYSEEVA, R. STMON HILSCHER, Symplectic difference systems: oscillation and
spectral theory, Pathways in Mathematics, Birkhduser/Springer, Cham, 2019.

O. DOSLY, R. HILSCHER, Disconjugacy, transformations and quadratic functionals for symplectic
dynamic systems on time scales, J. Differ. Equations Appl. 7 (2001), 265-295.

1. DRIMALOVA, Extremal solutions at infinity for symplectic systems on time scales I — Genera of
conjoined bases, Differ. Equ. Appl. (2022), no. 1, 99-136.

I. DRIMALOVA, R. SIMON HILSCHER, Antiprincipal solutions at infinity for symplectic systems on
time scales, Electron. J. Qual. Theory Differ. Equ. (2020), no. 44, 1-32.

R. HILSCHER, Linear Hamiltonian systems on time scales: Positivity of quadratic functionals, Math.
Comput. Model. 32 (2000), 507-527.

R. HILSCHER, Reid roundabout theorem for symplectic dynamic systems on time scales, Appl. Math.
Optim. 43 (2001), no. 2, 129-146.

R. HILSCHER, V. ZEIDAN, Calculus of variations on time scales: weak local piecewise Clrd solutions
with variable endpoints, J. Math. Anal. Appl. 24 (2004), no. 1, 143-166.

R. HILSCHER, V. ZEIDAN, Time scale symplectic systems without normality, J. Differential Equations
230 (2006), no. 1, 140-173.

R. HILSCHER, V. ZEIDAN, Applications of time scale symplectic systems without normality, J. Math.
Anal. Appl. 340 (2008), no. 1, 451-465.

R. HILSCHER, V. ZEIDAN, Riccati equations for abnormal time scale quadratic functionals, J. Dif-
ferential Equations 244 (2008), no. 6, 1410-1447.

W. KRATZ, R. SIMON HILSCHER, V. ZEIDAN, Eigenvalue and oscillation theorems for time scale
symplectic systems, Int. J. Dyn. Syst. Differ. Equ. 3 (2011), no. 1-2, 84-131.

W. KRATZ, Definiteness of quadratic functionals, Analysis 23 (2003), no. 2, 163-184.

P. SEPITKA, R. SIMON HILSCHER, Principal solutions at infinity of given ranks for nonoscillatory
linear Hamiltonian systems, J. Dynam. Differential Equations 27 (2015), no. 1, 137-175.

P. SEPITKA, R. SIMON HILSCHER, Principal and antiprincipal solutions at infinity of linear Hamil-
tonian systems, J. Differential Equations 259 (2015), no. 9, 4651-4682.

P. SEPITKA, R. SIMON HILSCHER, Recessive solutions for nonoscillatory discrete symplectic sys-
tems, Linear Algebra Appl. 469 (2015), 243-275.

P. SEPITKA, R. SIMON HILSCHER, Genera of conjoined bases of linear Hamiltonian systems and
limit characterization of principal solutions at infinity, J. Differential Equations 260 (2016), no. 8,
6581-6603.

P. SEPITKA, R. SIMON HILSCHER, Principal solutions at infinity for time scale symplectic systems
without controllability condition, J. Math. Anal. Appl. 444 (2016), no. 2, 852-880.

P. SEPITKA, R. SIMON HILSCHER, Reid’s construction of minimal principal solution at infinity for
linear Hamiltonian systems, in: Differential and Difference Equations with Applications (Proceedings
of the International Conference on Differential & Difference Equations and Applications, Amadora,
2015), S. Pinelas, Z. Dosl4, O. Dosly, and P. E. Kloeden, editors, Springer Proceedings in Mathematics
& Statistics, vol. 164, pp. 359-369, Springer, Berlin, 2016.

P. SEPITKA, R. SIMON HILSCHER, Dominant and recessive solutions at infinity and genera of con-
Joined bases for discrete symplectic systems, J. Difference Equ. Appl. 23 (2017), no. 4, 657-698.

R. SIMON HILSCHER, V. ZEIDAN, Rayleigh principle for time scale symplectic systems and applica-
tions, Electron. J. Qual. Theory Differ. Equ. 2011 (2011), no. 83, 26 pp. (electronic).

R. SIMON HILSCHER, V. ZEIDAN, Hamilton—Jacobi theory over time scales and applications to
linear-quadratic problems, Nonlinear Anal. 75 (2012), no. 2, 932-950.

R. SIMON HILSCHER, V. ZEIDAN, Sufficiency and sensitivity for nonlinear optimal control problems
on time scales via coercivity, ESAIM Control Optim. Calc. Var. 24 (2018), no. 4, 1705-1734.

R. SIMON HILSCHER, P. ZEMANEK, Limit point and limit circle classification for symplectic systems
on time scales, Appl. Math. Comput. 233 (2014), 623—-646.

R. SIMON HILSCHER, P. ZEMANEK, Limit circle invariance for two differential systems on time
scales, Math. Nachr. 288 (2015), no. 5-6, 696-709.

P. ZEMANEK, Rofe-Beketov formula for symplectic systems, Adv. Difference Equ. 2012 (2012),
no. 104, 9 pp.



Differ. Equ. Appl. 15, No. 3 (2023), 179-213. 181

Differential Equations & Applications
www.ele-math.com
dea@ele-math.com

Differential Equations & Applications
www.ele-math.com
dea@ele-math.com



